follows with an article on the development of the railway network, and considers whether the network, which was built in a very decentralized, piecemeal way was inefficient (it was). The author carefully constructs a more efficient counter-factual network satisfying a number of heuristics, and then compares that with the actual railway, considering the sources of the observed inefficiencies. Erath et al. (2009) investigate the Swiss road and railway networks for the second half of the twentieth century, showing the increased accessibility provided. They show the freeway network has become less tree-like (and thus more connected) over time, and similarly has become more efficient over this period.
Blumenfeld-Lieberthal (2009) measures the concentration of modern air and rail transportation networks in Germany, Italy, Poland, the United Kingdom, and the United States. The connectivity of the network (measured by a clustering coefficient) is correlated with economic growth and GDP. Barthelemy and Flammini (2009) develop a model of network growth correlated with development. They show a process that as networks become larger they become less tree-like in topology. They also observe that the resulting network is quite hierarchical, as certain links are much more important than others. Density of development also changes in their model as accessibility varies, and increases when transportation costs rise. Xie and Levinson (2009b) develop a game-theoretic model of network growth where the expansion of the infrastructure depends on issues of jurisdiction and the different interests of each player. Jurisdictions are allowed to toll, but the toll on nonresidents is considered as a benefit, while tolls collected from residents are transfers. The research highlights the problems with incremental myopic decision-making that describes the real infrastructure investment process.
This collection of papers ties together the disparate research to gain a broader understanding of the economic and historical processes driving network growth, and the relationships to network spillovers, land and economic development, and governance issues. These studies may have implications for networks beyond those used in transportation, and help in the shaping of future investments.
